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Background of Invention 



[0002] 



[0001] 




generally cylindrical shape and is closed at both ends, e.g., by a bottom head and a 
removable top head. A top guide, sometimes referred to as a grid is spaced above a 
core plate within the RPV. A core shroud, or shroud, surrounds the core plate and is 
supported by a shroud support structure. The core shroud is a reactor cooiant fiow 
partition and structural support for the core components. Particularly, the shroud has 
a generally cylindrical shape and surrounds both the core plate and the top guide. A 
removable shroud head is coupled to a shroud head flange at the top of the shroud. 

[0003] During refueling of a nuclear reactor, the majority of the servicing operations are 
performed from a bridge system that spans the refueling floor and the reactor and 
fuel storage pool cavities. These bridges typically have a straight four to eight foot 
wide walkway along their length and can be positioned above the reactor or refueling 
pool cavity. To clear the hand rails and other structures at the edge of the reactor 
cavity or service pools, the refuel bridge must be elevated about five feet above the 
floor surface. 

[0004] j n use ^ t ^ e bridge j s moved to the desired position above the reactor and 

personnel work along the walkway of the bridge. When working over a round reactor 
vessel such as a boiling water reactor, access to a specific azimuth zone of the round 
reactor vessel is restricted for any given placement of the bridge because of shape of 
the bridge. With existing bridge access, the number of work activities, and number of 
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personnel that can perform work at the same time is limited. The use of refuel bridges 
and auxiliary bridges is the most efficient known method of work access for achieving 
productivity for plant outage schedules. 

[0005] The type of work required to service a nuclear plant would be enhanced by access 
to the reactor along the radial and tangential directions of the vessel or component. A 
normal bridge system can only accomplish radial or tangential alignment at the 
specific azimuth positions of 0, 90, 1 80, or 270 degrees. Radial and tangential 
alignment can never be accomplished simultaneously. Therefore, personnel and 
equipment may not have the optimal angle of access for visual observation or 
equipment manipulation. 

Summary of Invention 

[0006] In one aspect, a reactor servicing platform for a nuclear reactor is provided. The 

nuclear reactor includes a reactor pressure vessel positioned in a primary containment 
and at least one refuel bridge. The primary containment includes a refueling floor, and 
the servicing platform includes a frame, a support structure, and a floor covering the 
frame. The floor includes a reactor access opening sized to permit access to the 
reactor pressure vessel. 

[0007] In another aspect, a nuclear reactor is provided that includes a primary 

containment vessel, a reactor pressure vessel positioned in the primary containment 
vessel, and a reactor servicing platform. The servicing platform includes a frame, a 
support structure, and a floor covering the frame. The floor includes a reactor access 
opening sized to permit access to the reactor pressure vessel. 

[0008] In another aspect, a method of servicing a nuclear reactor during a reactor outage 
is provided. The reactor includes a primary containment vessel and a reactor pressure 
vessel positioned in the primary containment vessel. The method includes positioning 
a servicing platform above the reactor pressure vessel, and performing predetermined 
servicing operations on the reactor. The servicing platform includes a frame, a 
support structure, and a floor attached to the frame. The floor includes a reactor 
access opening sized to permit access to the reactor pressure vessel. 

Brief Description of Drawings 
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[0009] 



Figure 1 is simplified schematic view of a nuclear reactor. 



[001 0] Figure 2 is a perspective schematic view of a reactor servicing platform in 
accordance witl^^an^ of the present invention. 

[001 1] Figure 3 is a side schematic view of the reactor servicing platform shown in Figure 
2. 

[001 2] Figure 4 is a bottom perspective view of the reactor servicing platform shown in 
Figure 2. 

[001 3] Figure 5 is a top perspective schematic view of a reactor servicing platform in 
accordance with ^e)r»bodiment of the present invention. 

[0014] Figure 6 is a side schematic view of a reactor servicing platform in accordance 
with an embodiment of the present invention. 

u 

[001 5] Figure 7 is a side schematic view of a reactor servicing platform in accordance 

A" 

with ar^ejnbodiment of the present invention. 

Detailed Description 

[001 6] A reactor servicing platform having a reactor access opening to permit access to 
the reactor internal components during refueling and maintenance outage operations 
is described below in detail. The reactor servicing platform permits multiple work 
crews and equipment to simultaneously perform tasks at multiple azimuth locations 
around a reactor vessel. The reactor servicing platform is fabricated from any suitable 
material(s), for example, aluminum, steel, and thermoplastic and fiber composite 
materials. Further, the reactor servicing platform has a modular design with major 
components sized for transport to a reactor refuel floor through an equipment hatch. 
The reactor servicing is assembled in site in the reactor and can be disassembled and 
transported to another reactor. 

[0017] 

Referring specifically to the drawings, Figure 1 is simplified schematic view of a 
nuclear reactor 10. Reactor 10 includes a reactor pressure vessel 12 positioned in a 
containment vessel 14. Reactor pressure vessel 12 has a generally cylindrical shape 
and includes a bottom head 1 6 and a removable top head (not shown). A reactor core 
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18 is located inside pressure vessel 12. A plurality of control rod drives 20 extend 
through bottom head 16 and control the position of the control rods (not shown) in 
core 1 8 which adjusts the reactivity of core 1 8. 

[001 8] Containment vessel 1 4 includes a drywell 22 in which pressure vessel 1 2 is 
located, and a wetwell 24. A refuel floor 26 extends from a side wall 28 of 
containment 14 and is located above pressure vessel 1 2. Refuel floor 26 permits 
worker access to pressure vessel 12 through an access opening 30 to perform 
refueling, maintenance, and other servicing functions of pressure vessel 12. A ledge 
32 extends from refuel floor 26 into access opening 30. Crane rails 34 are located on 
an upper surface 36 of refuel floor 26. 

[001 9] Figure 2 is a perspective schematic view of a reactor servicing platform 38 in 

accordance with^an)embodiment of the present invention. Figure 3 is a side schematic 
view of reactor servicing platform 38, and Figure 4 is a bottom perspective view of 
reactor servicing platform 38. Referring to^Figures 2, 3, and 4, servicing platform 38 
servicing platform 38 includes a frame 40, a support structure 42, and a floor 44 
covering frame 40. Floor 44 is formed from a plurality of floor panels 46 attached to 
frame 40. Floor 44 includes a reactor access opening 48 sized to permit access to 

• reactor pressure vessel 12. At least one auxiliary platform 50 (two shown) extends 
into access opening 48. Each auxiliary platform 50 is movable along a perimeter of 
access openin g 48. Accej^ openinq 48 can be any suitable shape, for example, a 
^ (c ircula r, elliptical, or polygonal shape^jA safety rail or fence 52"extends around a 
' perimeter of access opening 48. Further, a safety rail or fence 54 extends around an 

outer perimeter of floor 44 Jin alternate embodiments, reactor servicing platform 38 

|^alsc^ servicing tools, for example, lifting devices, that are movable along a 
perimeter of access opening 48. 

[0020] , / 

Frame 40 includes a plurality of beams 56, a circular central beam 58 and a 

plurality of cross-members 60 extending between beams 56 and central beam 58. 

Circular central beam 58 defines reactor access opening 48. Floor panels 46 attach to 

beams 56, central beam 58, and cross-members 60 to form floor 44. Auxiliary 

platforms 50 movably couple to upper and lower support rails 62 and 64 that are 

coupled to circular central beam 58. Upper support rail 62 is coupled to central beam 
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58 by support brackets 66. Auxiliary platforms 50 include upper rollers 68 and lower 
rollers 70 that couple to upper and lower support rails 62 and 64 respectively and 
permit auxiliary platforms 50 to move along support rails 62 and 64 for positioning 
within reactor access opening 48. In an alternate embodiment, servicing tools, for 
example, lifting devices, are movably coupled to upper and lower support rails 62 and 
64. Support structure 42 includes support pods 72 attached to frame 40. In one 
embodiment support pods rest on upper surface 36 of refuel floor 26 to support 
servicing platform 38 over pressure vessel 12. 

[0021] Figure 5 isja top perspective schematic view of a reactor servicing platform 74 in 
accordance with another embodiment of the present invention. Servicing platform 74 
is substantially similar to servicing platform 38, shown in Figures 2, 3, and 4, and 
components in servicing platform 74 that are identical to components of servicing 
platform 38 are identified in Figure 5 using the same reference numerals used in 
Figures 2, 3, and 4. Servicing platform 74 includes a frame 40, a floor 44 covering 
frame 40, and a support structure 76. Floor 44 includes a reactor access opening 48 
sized to permit access to reactor pressure vessel 12. An auxiliary platform 78 is 
movably coupled to frame 40 and extends across the diameter of access opening 48. 
Auxiliary platform 78 is movable around the perimeter of access opening 48. Support 
structure 76 attaches to existing reactor bridges 80 and 82 to suspend servicing 
platform 74 above reactor pressure vessel 1 2 (shown in Figure 1). 

[0022] Figure 6 is a side schematic view of a reactor servicing platform 84 in accordance 
with an embodiment of the present invention. Servicing platform 84 is substantially 
similar to servicing platform 38, shown in Figures 2, 3, and 4, and components in 
servicing platform (84]that are identical to components of servicing platform 38 are 
identified in Figure 6 using the same reference numerals used in Figures 2, 3, and 4. 
Servicing platform^8^ncludes a frame 40, a floor 44 covering frame 40, and a 
support structure 86. Support structure 86 includes s^pport^ds^8^attached to 
frame 40. Support pods 88 are sized and positioned to rest on ledge 32 extending 
around access opening 30 in refuel floor 26 to support servicing platform 84 over 
pressure vessel 12 (shown in Figure 1). 



[0023] 



Figure 7 is a side schematic view of a reactor servicing platform 90 in accordance 
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• 



with an embodiment of the present invention. Servicing platform 90 is substantially 
similar to servicing platform 38, shown in Figures 2, 3, and 4, and components in 
servicing platform 90 that are identical to components of servicing platform 38 are 
identified in Figure 7 using the same reference numerals used in Figures 2, 3, and 4. 
Servicing platform 90 includes a frame 40, a floor 44 covering frame 40, and a 
support structure 92. Support structure 92 includes support membe'rs ^attached to 
frame 40. Each support member 94 includes wheels 96 sized to engage and roll on 
crane rails 34 (shown in Figure 1) attached to refuel floor upper surface 36 (shown in 
Figure 1). 

[0024] The above described servicing platforms 38, 74, 84, and 90, permit access to the 
reactor along the radial and tangential directions of the vessel or component. The 
above described servicing platforms 38, 74, 84, and 90 permit radial and tangential 
alignment simultaneously. Further, the above described servicing platforms 38, 74, 
84, and 90 improve plant outage schedules, work productivity, and quality by 
providing a work platform that permits multiple work crews and equipment to 
- simultaneously perform tasks at multiple azimuths around a reactor vessel. 

[0025] While the invention has been described in terms of various specific embodiments, 
those skilled in the art will recognize that the invention can be practiced with 
modification within the spirit and scope of the claims. 
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